Abstract. We introduce the concept of m−polar fuzzy labeling tree G 
Introduction
In 1965, Zadeh [12] introduced the mathematical frame work to discuss the phenomena of vagueness and uncertainty in real life systems. It is expressed with the comfort of membership function valued in the real unit interval [0, 1] . In 1994, Zhang [13] extended the concept of fuzzy sets and introduced the concept of bipolar fuzzy sets whose membership degrees range belong to interval [−1, 1] . The membership degree 0 of an element means the element is inconsequent to the analogous property, the membership degree (0, 1] revels that the element fascinate the assertive property where as the membership degree [−1, 0) revels that the element fascinates the converse property. But sometimes modeling in actual world investigations often contain multi-agent, multi-attribute, multi-objects, multi-index, multi-polar information or uncertainty rather than a single bit. With the analysis to classical, fuzzy and bipolar fuzzy models an m-polar fuzzy model give more efficiency and more preciseness, extensibility and accuracy. Chen et al. [7] introduced the notion of m-polar fuzzy set as a generalization of bipolar fuzzy set and showed that bipolar fuzzy sets and 2-polar fuzzy sets are cryptomorphic mathematical notions. Based on Zadeh's fuzzy relations [12] Kauffmann defined in [8] a fuzzy graph. Rosenfeld [11] described the structure of fuzzy graphs obtaining analogs of several graph theoretical concepts. Bhattachariya [5] discussed the connectivity ideas between fuzzy cut nodes and fuzzy bridges named as some remarks on fuzzy graph. Buhtani and Rosenfeld [6] introduced the concept of strong arcs in fuzzy graphs. Nagoorgani and Rajalaxami [9, 10] worked on the properties of fuzzy labeling graphs and introduced the idea of fuzzy labeling tree. Akram et al. [1, 2, 3, 4] has initiated several concepts, including bipolar fuzzy graphs, m-polar fuzzy graphs, certain metrics in m-polar fuzzy graphs. In this article, we present the concept of m−polar fuzzy labeling tree G ω p generated by m−polar fuzzy spanning subgraph S ω p and interrogate some of its properties. We precede the concept of bipartite m−polar fuzzy labeling graphs. Furthermore, we present an algorithm for finding m−polar fuzzy spanning subgraph S ω p of an m−polar fuzzy labeling tree G ω p .
2.
Labeling tree based on m−polar fuzzy set Definition 2.1 ( [7] ). An m−polar fuzzy set in a universe X is a function C :
m . The degree of membership of each element x ∈ X is denoted by 
Definition 2.2 ([3]
). Let C be an m−polar fuzzy set in a universe X. An m−polar
, C(y)}, for all x, y ∈ X, that is, for all x, y ∈ X and for each 1
denotes the i−th degree of membership of the element x and P i • D(xy) denotes the i−th degree of membership of the relation xy ∈ E.
Definition 2.3 ( [3, 7] ). An m−polar fuzzy graph G = (C, D) on a nonempty set X is a pair of functions C :
We call C is an m−polar fuzzy vertex set of G and D is an m−polar fuzzy edge set of G. Note that
Definition 2.4 ([3]
). An m-polar fuzzy path P = x − y is a sequence of distinct vertices x = x 1 , x 2 , · · · , x n = y such that for all j there exists at least one i such that, 10. An m−polar fuzzy path P = x−y is said to be strongest m−polar fuzzy path, if its strength equals to its connectedness.
Example 2.11. Consider a 3-polar fuzzy graph G as shown in Fig. 1 .
By computations, it is easy to see, x 2 x 5 , x 1 x 2 , x 2 x 4 are 3-polar fuzzy bridges. x 2 is 3-polar fuzzy cut vertex. x 1 , x 5 , x 4 are 3-polar fuzzy end vertices of G. x 1 x 2 , x 2 x 5 , x 2 x 4 are 3-polar fuzzy strong arcs. By direct calculations, it can be seen that a 3−polar fuzzy labeling graph is not a 3−polar fuzzy labeling tree because it does not have any 3−polar fuzzy spanning subgraph which fulfill the condition ∞ . We know S ω p is a tree. Thus there will be only one path between x and y. So strength of connectedness between x and y is equal to strength of m−polar fuzzy path, i.e., ( inf
This shows that (P i • F (xy))
∞ is not equal to maximum of It is easy to compute that given graph is bipartite 3−polar fuzzy labeling graph, because set of vertices X can be distributed into two nonempty 3−polar fuzzy independent sets X 1 and X 2 . Here, X 1 = {x 1 , x 2 } and X 2 = {x 3 , x 4 }. Proof. It is trivial that G ω p is an m−polar fuzzy labeling tree, if G * is a tree. Then, K * 1,n is an m−polar fuzzy labeling tree, which is also a complete bipartite graph. Since K * 1,n graph can be distributed into two non empty independent sets X 1 and X 2 , X 1 = {x} and X 2 = {x 1 , x 2 , · · · , x n }. All the arcs of G ω p are strong arcs. Thus the vertices x ∈ X is a strong neighbor of {x 1 , x 2 , · · · , x n } ∈ X 2 .
